Abstract: This article discusses a study which evaluated the effects of an intergenerational service-learning exergaming program for older adults on younger adults' aging knowledge, expectations, and perceptions. Eighteen college students (ages 19-26 years) served as trainers for an 8-week exergaming physical activity program for older adults (12 contact hours). Questionnaires assessing aging knowledge, ageist attitudes and aging expectations were completed at Weeks 1, 8, and 25 (follow-up); program evaluations were completed at Weeks 8 and 25. Significant improvement from Week 1 to Week 25 was found for: Aging knowledge scores (p<0.03), positive aging expectations regarding mental health (p<.02), positive aging expectations regarding cognitive health (p=.043), overall aging expectations (p<.05), ageism (stereotypes) (p<.02) and ageism (separation) (p=.000). All trainers ranked their experience as "good to excellent." This intergenerational service learning program is effective in improving aging knowledge, expectations and perceptions.
Introduction
"Ageism" is a multi-faceted problem that perpetuates negative stereotypes toward older adults through actions, attitudes and beliefs (Butler, 1969; Palmore, 1999) . Ageism can stem from a lack of knowledge about aging, limited contact with older adults, and fear of aging, leading to distancing oneself from older adults (Ory, Hoffman, Hawkins, Sanner, & Mockenhaupt, 2003) . The awareness of ageism alone, without education or programming, does not affect reductions in this form of discrimination (Schwalb, & Sedlacek, 1990) . Providing opportunities for younger adults to engage in meaningful intergenerational interactions which allow them to learn about aging and develop positive attitudes toward the aging process can contribute significantly to reducing ageism. One means of doing this is through intergenerational service-learning programs.
Service learning programs provide younger adults with the opportunity to apply what they have learned in an "academic setting" to a "real world setting." Service learning differs from traditional community-based volunteering opportunities in that it is intended to foster younger adult learning while meeting the service needs of a community via blending learning and handson experience (Karasik, & Wallingford, 2007; Long, Larsen, Hussey, & Travis, 2001 ).
Intergenerational programs allow both generations to build personal relationships and learn new skills through interactions with each other (Kaplan, Liu, & Radhakrishna, 2003) . Younger adults, when given the chance to interact with older adults, have a sense of purpose in what they are doing, feel more like they belong, and perform better in school than peers who have limited to no interaction with older adults (Butts, & Chana, 2007) . Thus intergenerational programs can be an effective strategy to sensitize younger adults to their attitudes regarding aging and to promote better understanding about the aging process.
The purpose of this pilot study was to evaluate the effects of the Living (well through) Intergenerational Fitness and Exercise (LIFE) Program, an intergenerational service-learning exergaming-based physical activity program for older adults, on younger adults' aging knowledge and expectations, and ageist viewpoints.
Methods
Program Design. The LIFE Program, a service learning intergenerational program designed to be delivered through Extension, uses a reverse intergenerational approach wherein the younger adults (trainers) took on the role of "mentor" rather than a "mentee."
The theoretical base for the LIFE Program is the Whole Person Wellness Model which is comprised of six wellness dimensions encompassing holistic health including physical, emotional, spiritual, intellectual, vocational, and social wellness (Montague, Piazza, Peters, Eippert, & Poggiali, 2002) . The wellness dimensions applicable to the LIFE Program trainers were:
• Social wellness, stresses the development and maintenance of healthy relationships; • Intellectual wellness, encourages the use of one's mind to form a better appreciation and understanding of oneself and others; • Emotional wellness, encompasses awareness and recognition of one's feelings and reveals the degree to which individuals feel optimistic and excited about themselves and life; • Vocational wellness, highlights the process of defining and attaining personal and professional interest through meaningful activities (Montague, et al., 2002) .
Prior to serving as a LIFE Program trainer, all trainers participated in an eight-hour workshop where they were taught myths and facts about aging, learned how to facilitate interactive games, received safety training for older adult physical activity and first aid training, and took part in a Wii ® practicum.
The LIFE Program took place over a 24-week period at five congregate meal sites and two lowincome senior apartment buildings in rural towns in central Iowa (Table 1) . Trainers facilitated the eight week onsite exergaming program where they had approximately 12 hours of contact time (1.5 hours/week x 8 weeks) with older adults (participants). During this time, trainers established a relationship with participants by their personal interactions during the exergaming sessions and learning more about the participants during the interactive games. 
Training of Onsite Leaders
• Led by trainers • Sustainable feature of the LIFE Program • Trainers encouraged the more "outgoing" older adult participants to take a leadership role after the eight week onsite program • Trainers provided up to 6 hours of in-person training to onsite leaders
General
• Attendance recorded daily • Research team members were onsite for data collection and to observe trainers for first four to six sessions • Trainers assisted with fitness assessment (received training) • Pre and post assessments completed at Weeks 1 and 8.
• Physical (participants only)
Intervention(16 weeks)
Trainers not involved
• Participants received eight wellness newsletters (4 physical wellness, 4 social and emotional wellness) • Onsite leaders continued exergaming component of the LIFE Program
General:
• Follow-up assessments were conducted at Week 25
Recruitment. High school and college students were recruited using convenience sampling methods including e-mails sent to university student list-serves, word of mouth, flyers, and inperson presentations (e.g. 4-H meetings, youth groups). Eighteen students (ages 19-26 years) volunteered to serve as trainers with the majority being undergraduate females who had occasional contact with older adults. Participants were community-residing older adults (age 60+); these data have been reported elsewhere (Strand, Francis, Margrett, Franke, & Petersen, in press ). Each LIFE Program site had 3-17 participants with 2-3 trainers. The study protocol was approved by the university's Institutional Review Board. All trainers signed informed consent.
Program Evaluation. Trainers completed a questionnaire during Week 1 (start of the workshop), Week 8 (last day of the onsite program), and Week 25 (sent via mail one week after the program closed), comprised of three valid and reliable survey tools. Aging knowledge (measure of intellectual wellness) was assessed using the Facts on Aging Quiz (α=0.15) which is comprised of 25 multiple-choice aging-related questions (Harris, Changas, & Palmore, 1996) .
Ageism (measure of social and intellectual wellness) was measured with the Fabroni Scale on Ageism (FSA) which uses a Likert-type scale ranging from 1 (strongly disagree) to 4 (strongly agree) (Rupp, Vodanovich, & Credé, 2005) . The 29 questions contained in the FSA (α=0.86) assessed both affective and cognitive aspects of ageism and has three subscales: stereotypes (10 items, α=0.79), separation (8 items, α=0.76), affective attitudes (5 items, α=0.70) (Rupp, Vodanovich, & Credé, 2005) . Aging separation refers to the tendency to avoid older adults, while affective attitudes refer to discrimination.
Aging expectations (measure of emotional wellness) were determined using the 12-item Expectations Regarding Aging (ERA-12) scale (α=0.89) which measures expectations individuals have about how their health and cognitive function will be when they have become an older adult (Sarkisian, Steers, Hays, & Mangione, 2005) . This tool examines four areas of aging expectations: (1) physical health, (2) mental health, (3) cognitive function, and (4) global expectations. Each score is based on a 100 range scale and was calculated using the ERA-12 scoring instructions (Sarkisian, Steers, Hays, & Mangione, 2005) .
Trainers also completed qualitative evaluations at Weeks 8 and Week 25 regarding their experience (measure of vocational wellness). Most (n=11) also participated in focus group discussions about their LIFE Program experience (6 as part of a "trainers only" focus group and 5 as part of a "participants and trainers" focus group). Trainers who participated in the focus group discussions received a wellness journal for their participation.
Data Analysis. Data were analyzed using the Statistical Package for Social Science for Windows (SPSS for Windows, version 18.0, 2010) . Demographic information and qualitative data were analyzed using descriptive statistics. Paired sample t-tests were used to assess changes in variables over time. Focus group discussions were transcribed by an independent transcriptionist and analyzed for common themes by the researchers per common practice (Krueger & Casey, 2009) .
Results
All trainers completed the LIFE Program ( Table 2 ). The most frequently reported reasons for serving as a trainer were "interested in older adult wellness," (n=17) and it was a "fun way to volunteer" (n=16). Improvement was detected in aging knowledge, aging expectations for mental and cognitive function, as well as overall aging expectations (total ERA-12 score) and ageism (stereotype and separation) as shown in Table 3 . Significant improvements (p=.016) in ageism stereotype scores were detected (increased score reflects decreased ageism stereotypes) from Week 1 to Weeks 8 (p=.016) and 25 (p=.000).
The reduction in ageism stereotypes is articulated well by a trainer who commented "I got to understand the older generation a bit more." The ageism separation scores significantly improved from Week 1 to Week 25 (p=.000). The increased desire to have contact with older adults is best illustrated by a trainer who stated "[I enjoyed] being able to get to know the participants and watching their physical and emotional changes."
All trainers ranked their experience as "good to excellent" at both Weeks 8 and 25 as noted by the statement "I really enjoyed all the participants, and they seemed like they [the participants] enjoyed it as well." Approximately 72% (13 out of 18) of trainers reported positive changes in how they perceive older adults with one reporting "I underestimated their social and physical capabilities." Some were surprised at how enjoyable and social older adults can be with younger adults, as indicated by statements such as "They [participants] really do enjoy the younger generation trying to help them" and "There is so much to learn from them."
At Week 8, a majority (n=12 out of 18, 67%) reported that the most enjoyable aspect of the LIFE Program was getting to know the participants, interacting with them weekly, and seeing the participants' physical improvements. One trainer commented, "It was interesting to see them [participants] improve themselves and they [participants] often told us they could do more and they had more energy to do things or be more motivated."
Sixteen weeks following the onsite program, nearly all trainers (n=15) still reported that interacting with the participants was their favorite program attribute. All conveyed they felt they got to know the older adults by participating in the LIFE Program. Most (n=14 out of 18, 78%) reported viewing older adults in a more positive light as a result of the LIFE Program at Week 8; this decreased slightly at Week 25 (n=13 out of 18, 72%). The remaining 4 and 5 trainers reported no change, respectively.
Discussion
These results suggest the LIFE Program was effective in improving aging knowledge and aging expectations among younger adults; however, the generalizability of these results is limited due to the small sample size and predominately female group of trainers. The LIFE Program was also effective at lowering the number of ageist stereotypes and the tendency for younger adults to remain separate from older adults. These changes were maintained and/or continued to improve up to four months after the initial intergenerational interaction. Thus, our findings suggest that weekly, meaningful interaction between older and younger adults of as little as 12 hours of contact time over an 8-week period can result in sustained improvements in younger adults' aging knowledge, expectations and perceptions.
In designing the service learning component of the LIFE Program, many of the programming attributes recommended by Karasik and Wallingford (2007) were included: 1. Locations were within a reasonable travel time from campus (maximum time was 20 minutes one-way) and were safe and easily accessible, 2. The selected activities (e.g. interactive games) were beneficial to both participants and trainers, 3. Trainers received comprehensive training that clearly stated the LIFE Program goals and objectives, and 4. Protocols were put in place to limit trainer confusion and frustration Additionally, the regular interaction each trainer had with participants likely contributed to the changes detected. Dauenhauer, Steitz, Aponte, and Faria (2010) reported that students who had frequent contact with older adults showed greater improvement in select gerocompetencies than those with less contact time. By including these recommended programming attributes and the regular intergenerational contact, the likelihood of seeing measurable change due to the LIFE Program was enhanced.
Aging Knowledge. While the improvement noted for aging knowledge was significant, the change detected from Week 1 (43% correct) to Week 25 (52% correct) was small at about 9 percent. The modest change detected in our sample is similar to Scott, Minichiello, and Browning (1998) who found that younger adults participating in an older adult education program increased knowledge, as measured by the Facts on Aging Quiz, by about two percent after a nine hour intervention that spanned over a three week time frame. The larger, albeit modest, knowledge change detected as a result of participating in the LIFE Program may be attributable to the 12 hours of total contact time the trainers had with the participants. Scott and others (1998) found the more time students spent with older adults, the higher their aging knowledge.
Aging Expectations. These results also suggest the LIFE Program is effective in increasing the number of positive aging expectations for cognitive function and mental health, and overall general aging expectations held by college students. The improvement seen at Weeks 8 and 25 suggest that the 12 hours of substantive intergenerational interaction was adequate to improve aging expectations and that these changes were maintained and/or continued to improve even after the weekly interaction ceased.
Promoting more positive aging expectations not only helps encourage better understanding of the aging process and older adults but can also lead to improved health of younger adults, since positive aging expectations can positively affect health and wellness through the lifespan (Roters, Logan, Meisner, & Baker, 2009 ). The change in aging expectations for this group may also be explained by the education the trainers received during the training workshop, since being uninformed about aging may contribute to negative aging expectations (Sarkisian, et al., 2005) .
Ageism. Frequent exposure to older adults reduces negative feelings or resistance to working with older adults (Allen, et al., 2009) . Thus, the regular interaction between the trainers and participants likely contributed to the change detected in ageism (i.e., stereotype and separation).
The additional eight hours of training trainers received prior to implementing the LIFE Program may also have contributed to the reduction in ageism. Education about aging myths and realities has been suggested as one means of reducing ageism (Ory, et al., 2003) .
Furthermore, the reduction in ageism (stereotypes) could also be due, in part, to the gender of most of the trainers. In other intergenerational programs, gender has been shown to influence attitudes toward aging, with females, ages 17 to 18 years holding less negative aging attitudes than males of the same age (Scott, Minichiello, & Browning, 1998; Yilmaz, Kisa, & Zyenelo, 2012) . Similarly, in a study conducted by Kalavar (2010) ageism scores showed male college students displaying more negative attitudes than female college students.
Finally, the reduction detected in ageism for stereotypes may have been influenced by the LIFE Program's emphasis on physical activity. Ory and colleagues (2003) noted that one way to combat aging stereotypes was to provide networks for intergenerational interactions, in particular, recreational and fitness activities, which is what the LIFE Program did.
Conclusions
This pilot study demonstrated that the LIFE Program can be a successful strategy in increasing younger adults' aging knowledge and improving aging expectations while reducing ageist views. By implementing an intergenerational service learning program like the LIFE Program (program website address to be placed here after blinded review) through community organizations like Extension, the occurrence of ageism may decrease in younger adults, leading to more supportive and positive age-supporting behaviors toward themselves and others.
Key Messages for Youth Development Professionals
Based on the findings from the LIFE Program pilot study, when designing and implementing an intergenerational service-learning program that leads to increased aging knowledge, improved aging expectations, and reduced ageism in younger adults it is important to:
• Provide comprehensive training prior to the intergenerational program for the younger adults that discusses myths and realities about aging.
• Develop structured activities that promote meaningful intergenerational interaction and dialog.
• Allow for adequate intergenerational interaction time and program duration in order to facilitate positive relationship building between both younger and older adults.
